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Mission Overview
• Prime mission: Demonstrate precision pointing and thermal control technologies
• Extended mission: Conduct dedicated science observations, further characterize 

hardware and software components
• 6U built, tested, operated at JPL; science team at MIT (S. Seager, PI) and U. Bern
• Funded through JPL’s Phaeton Program for early career training plus MIT 

contributions to operations
• 250+ days of operation in space

Development
Dec 2014 through Jun 2017

Delivery
1 Jun 2017

Launch
14 Aug 2017

Deployment
20 Nov 2017

Operations
Through Sep 2018
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Pointing Control Results
Achieved pointing error < 0.5 arcseconds RMS over 20 minutes
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Pointing Error over 20 Minutes

Without piezo stage 
correction

With piezo stage correction

1 pixel

0.5 arcseconds RMS

Pointing Stability Comparison
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Thermal Control Results
Achieved focal plane thermal control < ±0.01 K over 20 minutes
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Temperature Stability Comparison

±0.01 K

20 minutes

Black line is a moving window 
average over 1 minute

Focal Plane Temperature
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Exoplanet Transit Detection
Observed the known transit of super-Earth exoplanet 55 Cancri e
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Knapp et al., in prep

410 ppm transit observed at SNR=3, super-Earth exoplanet (2RE) around a V=5.95 Sun-like star.
Photometric precision is 730 to 1140 ppm/min.

Knapp et al., in prep
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Conclusion and Next Steps

• Achieved significantly improved pointing and thermal control 
for small spacecraft

• Pointing stability: < 0.5 arcseconds RMS over 20 minutes
• Pointing repeatability: 1 milliarcsecond RMS from orbit to orbit
• Thermal stability: ±0.01 K over 20 minutes at the focal plane

• Observed the known transit of 55 Cancri e, offering a proof-
of-concept for performing exoplanet detections using a 
CubeSat platform

• Currently conducting an extended mission to seek new 
exoplanet transits
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